In this note we show a global smoothing effects for the unitary group associated to B-O type equation.
Introduction
In this work we describe a result on global smoothing effects for the unitary group associated to B-O type equation
Observe that (1) is a bidimensional extension of the Benjamin-Ono equation
which describes certain models in physics about wave propagation in a stratified thin regions . This last equation shares with the KdV equation
many interesting properties. For example, both possess infinite conservation laws, they have solitary waves as solutions which are stable and behave like soliton (this last is evidenced by the existence of multisoliton type solutions). Also, the local and global well-posedness were proven in the Sobolev spaces context (in low regularity spaces inclusive, see, e.g., [2] , [7] , [5] , [6] and [8] ). The plan of this paper is the following: In Section 2, we present the basic notations and results that we will need. In Section 3, we examine the global smoothing effects.
Preliminaries
The following notations will be used through this paper.
S(R
2 ) is the Schwartz space.
S (R
2 ) is the space of tempered distributions.
, f is the Fourier transform of f andf is the inverse Fourier transform of f . We recall that
is the Hilbert transform with respect to the variable 
If X = Y we simply write B(X).
The following results are part of the important stock of tools that are used in the analysis.
The first of them is given by the following proposition due to Young (its proof can be found in [1] ).
, where
Global Smoothing Effects
If φ ∈ S then
where I(t) = (e isgn(ξ)(ξ 2 +η 2 )t ) ∨ . Describes the solution of the linear problem
Lemma 2.1. For any x, y and t = 0 real numbers,
s 2 ds,
Proof. Is clear that
A simple change of variable prove the theorem for t = 1. Using the homogeneity property of the Fourier transform, the theorem follows for any t = 0.
The last lemma implies the following L p −L q estimate for the group e t(−H∆) .
Proof. We obtain the result by using the Young's inequality for convolution, the lemma above and the Riesz-Thorin Interpolation Theorem.
The next theorem describes the global smoothing property of the group The proof of this result is essentially the same as in [1] 
